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EASTERLY MOVEMENT OF CIRRUS CLOUDS. 
By LEON J. GUTHRIE, Meteorologist. 

[Dated Westher Bureau, Fort Smith, Ark.. Srpt. 37,1919.1 
. 

During the eriod 1909 to 1919, inclusive, cirrus or 
cirro-stratus c Y ouds were observed moving from an 
easterly direction a t  107 regulnr or special observations. 
They moved from the northeast 49 times; from the 
enst, 35 times; from the southeast, 33 times. 

The dates of movement from the northeast were: 
1909; April 4, August 3, 5, niid 23. 1910; June 18, 

(Evening before.) (Morning of observation.) 

Fm. I.-Locations of hlgb pre?sure ceders  at times of 
at Fort Smith, Ark. 

drms movements fmm theNE. 

July 18,26,27, and 28. 1911 : June 21, July 4, and August 
15. 1913: Julie 25, Jul 33 and 26. 1913; A ril G 

1915; April 15. 1916; July 15, 31, August 4, 19, 20, 
and 32. 1917; JuIie 9, 38, July 3, 15, 17. 1915; July 4, 
5, August 3, 13, September 3s. 1919 : 'July 5, 9, 10, 15, 
Se tember 1, 3, 7, 11. 

iorement  from due east occurred: 1909; April 14, 
August 13. 1910; July 29. 2911; June 23, July 2. 

May 14, July S ,  23, an8August 20. 1914; J u y  P 11. 

V LC 

(Evpming before.) (Morning of observation.) 

Fro. l.--locatlons of hlgb pressure canters at times of drms movements from the E. 
at Fort Smlth, Ark. 

1912; July3, 12, August 28. 1913; June 5; Septem- 
ber 7. 1914; August 2. 191.5; July 12. 1916; July38, 
August 16, 18, 21. 1918; August 9, September 37. 
1919; June 23, July 7, S, 31, Se tember 3. 

September 4. 1910; Julie 23, July 13, 15. 1911; July 3, 
5, 7. 1912; June 14, July 5, 13, 25, 26. 1914; August 
33, September 29. 1915; July 13, lS, 29, Septeniber 17. 
1916; August 17, 18. 1917; July 23. 1918; March 30. 

Movement from the sout E east: 1909; August 34, 

OCTOBER, 1919 

1919; hlny 30, tJUlie 1, 17. 12 ,  23, .July 2, 30, Allgut 1, 
Sepbemher 6. 

. . . . .. . . - - . . - . . . . .. 

(Evening hefore.) (Morning of observation.) 

FIG. 3.-Locations of high pressure centers at times of cirrus movements Irom the SE. 
at Fort. Smith, Ark. 

It :i pxrs  t h t .  :i well-defi~icd High east of the Missis- 
sippi P Cirnr is necessary to produce t,he westward move- 
meiit, ;is it.s i!cc'urreticc h;is I)ww iioted only four timw 
w h ~ n  o t,li cr cot i (1 it, ions oht R i I 1 cd . The few escep t ions 
niliy possi1)ly 1i:ire been cinised by n locd condition of 
uiiusunlly act-,ive cwirectioii. Assumiiig t1i:it the esnct 
lociition of thc Low is wf miunr considerntion, thouoh IL 
trough-liIie (icpwsioii estentliiig nortlienstwurd From 
western Texas seems to pretlomitiate, ntte!ition was 
chiefly cetit.c~etl u p i  the locnt.ion, mt.eiit., sncl derdop- 
metit, of the Highs. 

C1i:irts upnii which dots reprmeiit the station of highest 
pn.ss;ure t w t  of the lllissisbi pi lEiwr, on evenings of days 
immedint.oly precrdiiig, ay;;cfmomings of days correspond- 
ing to tlic i,l)serv:itioiis, were prepired from the evening 
and morning Washington weat,her maps. Separate chwk 
for movements from the northosst, east, nnd southeast 
are shown figures 1-3. 

Moremelit from the. northeast occurred with HIGHS 
centered in every State east of the Mississip i River, but 
the chart shows groupings over the up er Eake Region 
and in northern Florida mid enstern 8eorgia. Smaller 

tippear in the Ohio Valley and Netv England. 
g r y g x n r t  for movement from due uast shows widely 
scattered rcii ters, with no signific:m t groupings. 

For southeasterly movement the groupiiigs shift south- 
word, ns might have been es ected, congesting along the 

this direction few centers- appear north of the Ohio 
Valley. 

Although, in a gorieral way, the locntion of the High 
seems to det.ermine the westward drift, a vast majority 
of ma s that show conditions apparently ideal are not 
a t tenzd  by other than the normd wester1 movement. 

east,ern High det-elops mn.tmially, especially when the 
pressure iiicreiises westwwd or southwestwtird throu h 

middle Gulf States, the phenomenon attends. Numerous 
show this tendency on dates of observed easterly Eg The following dates will suffice for a study of 

this fenture: 1909; April 14-15, Awust 13-14, Au ust 

2-3, July 12-13. 1915: July 18-19, September 16-17. 

South Atlantic coast and t % e enstern Gulf const. For 

But it seems to be an almost invariable rule t 1 at when the 

:i part, or all, of the lower Mississippi Valley and t % o 

24-25. 1910; July 13-13. 1911; Jury 5-7. 1912; f uly 
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1916; August 16-18. 1919; June 16-18, July 7-10, Sep- 
tember 3-4. 

A close study of local conditious on June 22-24, 1919, 
suggested that miirked local convection might temporn- 
rily divert the cirrus from a normnl path. Active con- 
vection during the forenoon of June 22, as shown by 
highly developed cumuli, WAS followed, during t,he nfter- 
noon, by a succession of thu~iderstorms that nppnrently 
formed northenst of the station and develn ed westward 
and southwestward. True cirrus moved Prom the esst 
at  7 a. m., 11 a. m., nnd 12 nooii, and cirro-stratus from 

the southeast at  3.45 p. m., 4.45 R. m., and 7 p. m. 
Thunderstorm conditions continue throu h the 23d. 

at  7 a. ni., 3.15 p. m., and 6 p. m. Active convection 
ceased by the nioriiiiig of the 24th nnd the clouds returmd 
to their normal drift. 

Similar conditions nppear to hare esist>ed 011 September 
4, 1909. June 33, 1910, June 33, 1911, July 17, 1912, July 
15, 1916, and July 28, 191G, but, the entire series of 
oliserrntioiis does not furnish sufficient data for a pro- 
ductiw investign tion of this feature. 

0 1 1  that clay the cirro strntus moved from t a e southeast 

THE WEST INDIA HURRICANE OF SEPTEMBER. 1919, IN THE LIGHT OF SOUNDING OBSERVATIONS. 

By R. HANRON WEIGHTMAN, Meteorologist. 

[Dated: Weather I3urea11, Washington, Dee. 3, 1919.1 

The hurricane of September, 1819, is the first well- 
developed storm of tropical origin in connection with 
which sounding observations of wind directions m d  
s eeds in tlie free air are a,vail&le for study purposes. 

1906 and 1907 while R.otch and de Bort wnre con- 
ducting sounding balloon and kite work in the south- 
eastern portion of the North Atlantic Occan sercrnl 
disturbances of minor importance occurred in the West 
Indics hut, unfortunn.trly. m:iny lizndred miles n.wa.;c 
from the point wherc observtttions were h ing  made. 
Again in the en.rly part of August, 1911, a disturbance of 
intense c.hnracter but of very limited extent developed 
in the Gulf of Mesico and passed inland west of New 
Orleans during the 6th. The nearest point to tlie storm 
a t  which sounding observations me available is Fort 
Sill, Okla., about 500 miles distant. On the mornings 
of tlie 5th and 6th a t  this stnt,ion the winds up to the 
grent.est elevation reached, the 2,000 meter level, were 
from theSW., I O  to 18m. p. s., and st noon of the 6th t.hey 
had backed to SSW. and decreased somewhat in velocity, 
seemingly unaffected in any wa,y by tlie disturlmnce. 
In the September, 1919, hurricane upper-sir OhSCrvfi- 

tions are available from three stations in Tesas, two in 
Okla.homa, one in Georgia, and from nine or ten ot.li~r 
stations outside of tlie Gulf Sptes. The most complete 
series of observntionsfrom apointrelativelgnear the hurri- 
cane center is from the Leesburg, Ga., station, tlie newest 
point reached by the storm center, however, being about 
500 miles. At the time tlie disturba.nce was a. proaching 

became overca.st for the most part, thereby preventing 
the making of observations n . t  p e a  ter altitudes thnn 
3.5 km. and in most cases under 2. 

Perhaps the most interestiiig h t u r e  brought out by 
these observations is the rather sudden change in wind 
direction as shown by sounding balloons at Leesbyrg. 
For several days previous to Sc tcmber 5, the winds 
above 3 km. were from n wester P y quarter while near 
the surface they were between north and enst. On the 
1st westerly winds were first encountered a t  the 3 km. 
level, on the 2d at the 3-km. level, on the 3d a t  3-km., 
on the morning of the 4th  they had descended to 2 
km. and by evening had risen to 3.5 km. On the 
morning of the 5th they were first observed at  the 
4-km. level and by the tdtcrnoon of that date were not 
in evidence up to !1 km., the greatest altitude reached. 
So far as observations are available, no trace of westerly 

southern Texas, the shy over that region un P ortunately 

* Etude de I’atmos h h  marine psr sondages sbrienr Atlnnti ue moyen et recion 
intertropicale. Par 8m.  L. Teisserenc de Bort et Lswrkce Rot%. Trwaur Scien- 
tiUques de I’observatoire de MBtBorologie Dgnamique de l‘rsppes. Tome 1V. 

winds is found until the morning of the 13th, when they 
were encount.cred at nil elevration of 6 km., and by the 
nftcrnoon of t,lii?t date t h y  hnd descended to 4.5 km. 
This sMt of the upper winds to W. and N. seems to 
have Ilnen of a temporary character, for on the 15th they 
were generally between ENE. and ESE. up to 11 km., 
and it wns not until the 16th that t,hey changed to steady 
n-cs terly. 

9 current from the east WRS then fully established at 
Leesburg a t  all altit3utles up to roba.l>ly 10 km., a t  least, 

ratnher unusual occurrelice, if we mup judge. from a casual 
inspectioil of the observations made during the two or 
t hee  preccding months. In the lower strat.a, a t  least, 
this tlist,ribution of winds is consistent with .the surface 
hnromet,ric rlist.ributioii, for during the time of the preva- 
le.nce of the easterly winds pressure was relatively high 
orer tlie sout41iern Appalachian region and the interior of 
the east Gulf States and relatively low to tlie southward. 
The persist,ence of t.he easterly minds in the upper layers, 
however, appears to be quite unusual. This easterly cur- 
rent. is also in eritlence up to the 5 kni. level a t  the south 
Tesns stations. i. e., Groesbeck, Ellington Field near 
Houston, niid Kelly Field near San Antonio, from the 1st 
of the m0nt.h until t,he time the hurricane crossed the 
Gulf const about 50 miles south of Corpus Christi on the 
14th. The highest levels shown by t-he observations do 
not, esceed 5 km. except! in two cases; one on the mornin 
of the 5th at  Kelly Field, showed winds between N. an 
NTT. between 5 and 10 kilometers. This easterly current 
seems t.o hnwt a rather well-marked limit, for the stations 
at! Broken Arrow and Fort, Sill, both in Oklahoma and less 
bhnn 500 niiles to the northward, showed a number of ob- 
servationsbetween the 5th and 10th of tlie month, in which 
the winds were from a westerly quadrant. Likewise, with 
the easterly winds observed a t  Leesbur , the northern 
boundary must have heen quite well 5 efined for thc 
soundin observations a t  Washington about 750 miles 

The southern limit of the easterly current is rather diffi- 
cult to determine! but nn examination of the cloud ohser- 
vations a t  Swm Island, Belize, and Bluefields shows that 
easterly winds prevailed in the cumulus level (about 
2,000 meters) u p  to the Sth. During the 4th a minor 
disturbance passed over Santo Domingo, adranced 
northwestward to the west of Turks Island by the morn- 
ing of the 5th, nnd from that point recurved to the 
northeast,ward. On t.he evening of the 6th after the 
pmsaw of this dist.nrbance the winds over Jama.ica in the 
cuniufus level were southerly, over Haiti sou t.lie.ssterly, 

from t,he evening of the 5th to t P le morning of the 12t11, a 

! 

distant s 5 low pc t ica l ly  all winds from a westerly quarter. 


